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o ~ Z he n (陈国珍 )
(块尸
a rt 小印t of Ch , i
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o r d s : c o o sta
n t m a g n e6 c n eld efe
e ts (M F公)
, r eso n a n t 盯n e h r o n o u s fl u o r o m etr y
,
so lv en t sc a te ri
n g lig ht
.
Syn ch r o n o us flu
o r o
me t
ry e a n c a us e a b a n d
一
n a r r o wi ng
e
fe
c t to im Pr o v ing








e the △又 va lue
se le eted




r a ly a bo ut o一 s nm )
in syn e hr o no us sca n ing
,
th e
int e rfe renc e
o f so lve nt s sc a tte ring li g ht (ma iuly R
a yle ig h sc a tte ring li g h t) 1
5 5 0
ser io us tha t the
.
se ns itivi ty a nd th
e d etec tio n lim it a r e ha rme







th e sc a tte r in g lig ll t e o ns ists o f two P
a r ts : o n e 15 the t
o ta l le ve l o f




r 15 the un di
lla tio n o f the sea tt





a t 15 re strie ted dur ing th e
syn c hr o n o us fl u o r o me t
rie se an ing
,
the d e tee tio n
sens itivi ty e o u ld be im P
r o v ed
.
B as e d o n the d ife
r e
ne
in Po la riz atio n
e ha r a e te ristic s be twe
e n the
sca tte ring lig h t
a
nd fl u o
r e sc e n e em issio n
,
the P
o la riz a tio n
tec hn iq u
e has be
e n suc e s
sfu l】y us e d to su PPr e ss the t
o ta l le ve l o f sea tte rin g
lig ht [3 ]
.
B u t ho w to r e就ric t the
lm dula ti
o n o f the sc
a tte ri雌 lig ht ha s no t b
ee n
re Po r ted ye t
.
In the Pr e sent n o te
,
the u tiliz a tio n o f a n e x te rna l
c o ns ta nt
m a g ne ti
c fi ekl t o s u p p re ss the un dula ti





chLr o no us fl u o
r o
me t
r ic sc an hi n g 15 P
r o Po sed
,
T he r e sult
s ind ie a te tha t th i
s teehn iq
u e





the u nd ul
a tio n o f etha no l
’
5 se a tte r in g lig ht e o u 】d be su PPr e sse d b y
9 8 %
.
1 Ex pe ri m
en t
A H ita ch i 6 5 0
一
10 5 sPe etr o fl u o r o me t
e r
(q ua
r tz e l a nd e l ho kl
er
we






Th e s li ts o f exc ita tio n a nd
e
mi
ssio m mo no
e hr o r氏a to r s we
r e set a t
5 a n d s nm
, r e sPee tive ly ; the
“ sc a n sPee d
”
bu tt o n wa




Po s itio n
.
T r a ns fe r th e in ve stig a ted so lve n t in t o the qua
r t z eel
,
Put the e el in the e el ho kl er
,
k e e P △又= O (又em 一 又动
, a n d c a r ry o n th e r eso n a n t syn c h r o no us fl u o
r o
me t
r ie sea n ing
.
Th
e o b ta in ed sPec trum wa
s th e r eso na n t sy
n c hr o n o us fl u o r o me t
r ic sPee tru m o f the
in ve stig a te d so lv e n t in the a bse n e o f M FEs (
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.
3 9
jus t Pu t two Pl
u n巧 o f Pe rma ne nt ma g
n e ts to the sa功Ple e l fr o m u P and d own
d ire etio ns (Fig
.
2) and ma d
e the e l in the e en te
r o f the ma g
n etie fi ekl (the ma g
n e tie
stre n g th o n the lig ht Pa th 15 a bo u t 7 o m T )
.
R e Pe a ting the a b o ve
ex Pe rime nt
,
we
o bta ine d the
r es o na nt
syn chr
o n o us fl u o r o me t
rie sPee trum


























T he P ri旧Ple




a nd s扣c ll ro加us
s
pe 戊ro nuo
r o n 祀try
.




sPe以 r a ; (b )
s列ch ro no 娜 fluo re
sce 袱
sPe ct r a ; (c)
su Pe rs o陇 je t
s Pe以ra ; (d) the co m bi
n atio n
o f s即
e rs o 拍e je t




















Sc lle n 以tic di a gram
o f e x pe
r
皿
n ta l de vi 份
.
T he a b re vi at in ns
o f E xL










rm a l nuo
res 优毗 de
”c e ;











, n 叼g n e t
.
2 R es ul ts a n d D ise侧弥io n
4 0
必馋








and in the a bs enc e
o f
M FEs a






o bvi o us th at the
u n d u】a ti o n o f the
fe S 0 l a lt
s Pe c tr u n匡
s yn c hr o n o us n
u o rCSC en 此
















R eso n a n t
sPe Ct r a o f e tha n o l
(d刁she d line ) o f
几(n m )
syn cllr o n o us fluo re
so nce
sPe ct ro 血try
in the Pre sence (
so lid line )
an d a忱 ence
n . g n e tic fi e ld
a bs ene
o f M FEs
,
and the u nd
u la tio n
o f th e same
s Pe etrum 1
5 r e d uc e d to









Pr a etiealy sign ifi c a nt to im P
r o ve the
d ete etio n lim its o f syn c hr o no us
fl u o r o me t
ric sPe c tr o me t
ry wh
en
th ese k in d s o f s o lve lt s a r e us ed as
me d i
a a n d the M FEs
a r e a PPlied to
the △又= O 一 snm
s
yn
c hr o n o us
fl u o r es c e nc
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A bo ut twe nt y kln d s
o f us ua l
so lve nt s ha ve be en in ve stig a ted
.
Th
e e x Perime
n ta l
res ul ts a r e lis ted in T able 1
.
Bas e d o n the suP P
r es sio n e xt ent o f the un d u la ti
o n o f
so lve n t sca ttering lig ht by M FEs
,
al the in ve
s tiga t
e d so lve n ts e a n be d ivi d ed in to thr e e
g r o u Ps : the fi rs t gr o u P inc l
u d es wa t
e r , a lc o ho l
,
a ld e h州e and
c a rbo x西e
a c id (sh o rt
a玫yl eha in)
,
o f 访h ich the so lVe nt
sea tte ring li gh t l
ln d u la te s g r ea tty and 15
r estrieted b y
M FEs e
v id en tly
.
Th
e Pr o m ine nt
c
ha
r a ct e risties o f th is g r o u P so lve nt
s a r e o f
tho se c o n ta i正ng h拟
r o x yl g ro u P (e
x e ePt fo r te tr a chlo
r o etha ne )
.
T五e ex Pe rim e n ts o n
va
rio us Pur itie
s o f 姚t
er h ave be e n d o ne
,
and the re sult sho 哪 th a t the u n dula ti
o n
o f the i
r se a tte ring li g h t and th
e su PPre ssio n e x te n t o f the i
r sca tterin g lig ht
b y M FEs a re co ns iste nt
,
wh i
c h ind ie
a tes tha t the su PP
r essio n efe e t
s o f M FEs
a r e o ul y r e la ted to the na ttir e o f the
so lve n t itseif. In the sec o nd g
r o u P
,
the sc a tte ring
.
lig ht o f so lve n t u n d u kzte s 5 0 sli g h tly tha t the
e
fe
c t o f M FEs
o n






In the th i
rd g r o uP
,
the
r e 15 no
e v ide nt
u n dul a tio n o f
so
lve nt
s c a tte ring li g ht
, a
nd 5 0 th
e
MFEs a
r e n o t e vi d e nt e ithe
r
.
Ta b le 1 T he E fi
eien Cy o f the MFEs
o n SuP Pre
ssin g the U n d lllatio n o f D i眼 re nt Kj
n d s o f
So lve nt s Scat te
ring L igh t




e e fi d e n cy
o f M FE s
T he ki n d o f so l姆n t
Str o llg g r eat
wate
r (de in ni 茂 d w a te r
, t诫ce de i
o 币邓 d w a te r
,
d is tilled de i6 ni 蹬d w

































te tr班为】o r配than e
N Ot st ro ng
S n以11

























p e tro le um 悦六云
n e
M a g ne ti
z e d time 1
5 c fo sely
re la te d to the
su PPre ssio n ex ten t o f M FEs
o n the
·




F o r d ife
r ent ma g
n etize d time
,
the suP P
res sio n e xt e n t
o f M FEs




o n su PPre ssing th
e u n d ul a tio n o f
thir tee n so lve nt s se a tter ing lig h t ha ve be e n
ex am ine d b y d ife
r e n t
ma g ne
tiz e d time
,
and
the re s ul ts ind ic a t
e d tha t
,




n etiz a tio n fo r 4 m in 15 en o ug h t
o
su PPr ess the i
r u n d u la tio n
.
丁七ere fo r e 5 m in was








In o rd e r to c o nfi
rm the Po ss ibility o f this te ehn iq”e in the Pr ae tie a l ana lys is
,
the
re la tive fl u o r ese nc e in t
ens itie s o f a nt hr a e ne and Pe
r
vle ne i
n m ix tur es in ethano l a g a ins t
the i











o ng / Til
, r esPe etive ly
,
in the Prese nc e a n d
a bs ence
o f M FEs h
a ve be e n in ve
stig a te d
.
In the a bsenc




a r eq ua ti






n e a r e : Ifn = 一 1
.
5 9 + O
.









2 4 X (
r = o
·
8 8 9 )
, r es p e c tive ly
,
wh il
e in the p
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.
3 9
c o r re sp o nd in g
e qua tio ns a
r e : 鳄 = l
·
4 2 + l
·
1 I X (
r = o
·










re sPe etive ly
.
H e re the s u P
e r sc riPt d o na tes the
r esult a ft
e r
ma g
n etiz a tio n
,










a nt hr a e ne and Pe
r
vle ne
, r esPe etive ly
.
X 15 th e
c o
ne
n tr a tio n o f the fl u
o r o Pho r es 诚th a un it
o f ng /nil
.
T he d e tee tio n lim its fo r
a n thr a e ne and Pe
r
vle ne
a r e o
.




0 4 5 飞 / nil i
n th e Pre sen e o f M FEs
,
r esPec tiv e ly
.
It 15 ev id en t th a t th e a PPli ea tio n o f M FEs t
o the
r eso n a nt syn c hr o no us
fluo
re se n ee sPee tr o me t
ry c a n s u PPr ess the int
erfe re n e efe
e ts o f the
tln d ul a tio n o f
so lve n t sca tte rin g lig h t o n the de te c ti
o n h而 ts w he n A 又 va lue wa
s sele e te d sma l
.
It
c a n be im a g ine d tha t if th
e
MFEs teehn iq ue wa
s c o m bin ed wi th Po la r iz a tio n
te ehn iq u e
, a n o ve l a na lyt i
e a l me th
o d eo u】d be
a e hie ve d t o su PPre ss th e in te rfe r e n e o f
sc a tter ing lig ht fr
o m the to ta l le ve l a n d u n d ul a tio n efe
e tive ly
, a n d the d
e te etio n lim it
eo tlld be im Pr o ve d r em a r k a bly in syn
eh r o no us fl u
o r e see n ee sPe c tr o me t
ry (it 诚l be
d iseus s ed in d eta ils e ls e w he r e )
,
be c a us e th e u n d ul a tio n o f th e sc atter in g hg h t 15 the
ma i
n ba r rier wh i
e h 11而 ts the fi
lrth er im Pr o ve me
n t o f the s
e ns itivi ty in syn
chr o n o us
fluo
res c e n c e sPec tr o me t
ry
.
S u Pe r so n ie j
e t r eso n a n t s户
e h ro n o us fl u o r o me t
ry (A又= 0 )
,
wh i
eh ha s be
en
d eve lo Ped sinc e th
e 19 805
,
15 a m o d er n a n alyt ie a l me tho d ma d





las er a n d flu
o re seene




e g r ea t ad v a nt a g e o f th is
te ehn ique 1
5 tha t th e r eso n a nt syn c h
r o n o us fl uo
r ese n e s Pe c trum






a r s Pec trum
; the r
e fo r e
,
the
r eso lut i
o n o f su Pe rs o n ic j











B ut its d ete c tio n li m it 15 stil in terfe r ed
by so lve n t sc a tterin g lig ht serio us ly[
’]
.
A co m bin a tio n
o f s u p e rs o n ic jet
re so n a nt
syn chLr o no us fluo
r o
me t
ry wi th M FEs and Po la
r iz a tio n tec hn iq ue t
o ge the r fo r fu rthe r
elim ina tin g th
e so lve nt sc a tter in g ligh t int
erfe r enc
e and im P
ro v in g the d e teetio n
lm its m us t be int
er es ting fo
r th e a na lys t
s
.
A s a n e w me th
o d
,
the a ut ho rs c o ns id e re d tha t the a PPlie a tio n o f MFEs t
o
su PPr e ss i飞 th
e u n dula ti
o n o f so lve n t sc a ttering lig ht 1











be in g us ed to im Pr o ve the d
etee tio n li m it in
fluo
res e ne
sPec tr o me t
ry





th e a PPlica tio n o f
MFE s to fl u o r ese nc
e sPee tr o me t
ry e a n n o t o n 】y r e d
ue
the in te rfe r e n e o f sea tte ring
lig ht o n d etec tio n se ns itiv ity
,
bu t a ls o a fe
c t th e fe a tur e o f fl u o ro Pho
r e and the m ic
r o
-
en v ir onm
e n t wh i
ch it 15 in
, a n d the s e m ig h t e
a us e the ir sPee tra l eh a r a c ter istics










u kl b e Pr o vi d ed b y MFEs te




stiga te the na tu
re o f fl u o r es ce n e Pr o be a n d the m i
c r o
一
en v ir o
tune
nt efe





s t a u th o r e x Pre sses his g ra tit u d e to Dr
.
Ji a n g Yu
n 一ba o fo
r va lu a ble
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